ABSTRACT: Male rock crabs, Cancer irroratus, were collected from the lower Chesapeake Bay during the winter dredge seasons of 1970 1973. Crabs migrate into Chesapeake Bay in late fall, molt extensively in January, remain in papershell condition until late March and April and leave the bay in May. Most crabs held in the laboratory molted in January, only 18% in February, thus confirming the pattern observed in the field. The molting season of male rock crabs appears to be related to decreasing seawater temperature.
Introduction
The rock crab, Cancer irroratus Say, is an edible crab found only in the western Atlantic from the Strait of Belle Isle, Labrador to South Carolina (Smith 1879; Rathbun 1884; Rathbun 1930; Squires 1965 Squires , 1966 Williams 1965) . Historically, there has been little commercial interest in the rock crab. The small fishery which existed in Massachusetts before 1884 (Rathbun 1884) gradually spread to 1 Contr=bution Number 669 of the Virginia Institute of Marine Science, Gloucester Point, Va. 23062. Research supported by National Atmospheric and Oceanic AdmimstraUon, Office of Sea Grant, under P.L. other New England states and Canada (Lyles 1967; Wilder 1966) , but the fishery remains small.
The rock crab frequents the southern waters of Chesapeake Bay from late fall to early spring each year. Large numbers are capturcd in the Virginia winter dredge fishery for blue crabs (Callinectes sapidus). In other seasons, rock crabs are scarce within the bay but common offshore. At first glance, the abundance and availability of rock crabs in winter suggest a resource with considerable economic potential in the hard crab or crabmeat market. The reluctance to use these crabs is due in large part to the relatively small meat yield, for many crabs are in the papershell 253 stage in winter, and in part to the scarcity of labor which is already committed to pick meat from blue crabs.
The abundance of soft and papershell stages in winter in Chesapeake Bay and adjacent offshore waters (Musick and McEachran 1972; Shotton 1973; Terretta 1973) suggests that a potential rock crab fishery may exist in the winter production of soft crabs. Soft rock crabs were first marketed in Virginia in December, 1970. To our knowledge, soft rock, crabs have not been marketed elsewhere.
We are unaware of prior published information on the effects of temperature and salinity on molting, growth and survival of rock crabs. This paper provides data on growth of molting rock crabs in length, width, and weight. The effect of temperature on molting and the temperature/salinity tolerance of hard, peeler, and papershell crabs are also presented.
The assistance of Captains B. R. Williams, W. H. Rowe and Woodland King and their crews on the East Hampton, Geraldine and Helena, respectively, in securing the rock crabs for study, and Robert Harris and James Lesofsky of the Institute for technical assistance is acknowledged.
Materials and Methods
Rock crabs were collected with commercial blue crab dredges in the lower Chesapeake Bay (Fig. 1 ) from 1 December 31 March in 1970 March in 1971 March in , 1971 March in 1972 March in and 1972 March in -1973 . Samples of 100 crabs were taken at irregular intervals, except in early December 1970 when the total catch was examined and in February 197l when fewer than 100 crabs were caught. Sex was recorded, carapace width was measured to the nearest ram, and the crabs were assigned to intermolt stages according to the classification of Drach (1939): hard (Cx-C4); buster (ecdysial sutures open) (D~); soft (A~-A2); early and late papershell (Bx-B2). Peelers (Do-D~) were identified in 1970 -1971 . In 1971 1972 and 1972 1973 peelers were not examined closely enough to separate them from hard crabs.
Samples of peeler crabs and male hard crabs were placed in baskets, covered with damp burlap, and brought to the Virginia Institute of Marine Science, Gloucester Point. Crabs were placed in fiberglass tanks provided with a continuous flow of York River (OYR) water for at least 24 hours prior to further use. Rock crabs do not occur in the York River. Squid, the only food offered to crabs during these studies, was readily accepted only by papershell crabs. Temperature ranged from 3 to 9.5 C during 1970-1971, 2.5 to 11.5 C in 1971 1972 and 4 to 9.5 C in 1972-1973, similar to temperatures in the lower bay. Salinity ranged from 16 to 22o/oo in 1970 1971 and 1971-1972 and from 13 to 16o/oo in 1972-1973 , about 10 to 15o/oo less than the lower bay.
To relate temperature and salinity to rate of development through the molt cycle, male hard crabs were kept at 7 C, 20o/oo and 17.5 C, 20o/oo in recirculated seawater systems and at 7 C, 15o/oo in flowing OYR water. Crabs were transferred directly from the ambient temperature/salinity in the holding tank to experimental temperatures and salinities. Each crab was identified with a numbered plastic tag applied with marine epoxy putty to the mesogastric area of the carapace. Crabs were examined every 1 3 days for changes in color, degree of hardness of various areas of the exoskeleton (particularly the subbranchial, subhepatic region of the carapace along the epimeral line, and the merus of the pereiopods), limb bud growth, and weight.
